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^l^rll- ^l-^-a (Time Division Duplexing: o)*} "TDD") ^-31^- 
iJ-^H^^r (Code Division Multiple Access: CDMA) ol^^^l^o^ ^ ^ 
x}^ tfirsKTime Switched Transmit Diversity: °}^\ "TSTD") ^Srtr 

^<HM *ll<?>*Rr TDD <>1W^1^* TSTD 

-g-«H ^7)$] ^ ®o) -g-^ ^tfl^ 

«^°I4. ^^H^ TDD Jl^-^HI^ ^sfloj 

^^(radio frame structure)!- <>1 -g-^h^-S.*) ^M-M ^^-7] (power 

amplifier)* 7^1 ^ 7fl£] ^NlM-(antenna)l- ^ &7fi tr*}. Sth ^ 

^•Mfe ^tfl^ TDD (Narrow band TDD: o]-&\ "NB-TDD") ^if^l oio] TSTD «<HT 

s 11 
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TSTD, Transmit diversity, TDD, NB-TDD 
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cf^sj- ^-^1 ^ w o v ^{Time Switched Transmit Diversity Scheme for Time 
Division Duplex Code Division Multiple Access Communication System} 

£ 1-Br ^ftfl^ TDD ^Ji^-^ff^^r ol^-^AiAl^e^o) a±t)2_ H5fl<y 
(radio frame) M-iMfe . 

£ 2^ NB-TDD -^J^rlH^^^r ^-f-^l^^ ^SL ^ 31^ 4- 

S. 3-8: NB-TDD ^Jl^t}#^# Jf (sub-frame) 

£ 4fe NB-TDD ^Jl€r#4^^% ^^^1^%^ >£%s>\ (traffic 

slot) ^21 

£ 5^ NB-TDD ^Jl^W^^r °1 ^ a] Al^^flo] j=l Hefl<y ifl^ 
4^ (Downlink Pilot Time Slot; °l*r "DwPTS") 4^1^ 

£ 6^r NB-TDD ^^r*4^# 91^4^1^^^ ■¥• H^J tfl^ 
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4^ ^ (Uplink Pilot Time Slot; °1*> "UpPTS") M-Ej-iflfe- S. 

<7> £ 7^ *r-§-*>*l Q±r TDD/NB-TDD ^Ji^^-f^^r oj 

<s> £ 8£- ^ 4^51- (Space Time Transmit Diversity: °l*r 

"STTD") IH-g- ^r-g-*}^ TDD/NB-TDD -^JL^^^ 

<9> £ 9^r sfl^-H (closed loop) ^ 4^ sj- « 0 >^^r TDD/NB-TDD ^Jl 

<io> £ 10^: TSTD «o^* ^f-§-*Rr FDD if-S.^ th^^^r ^-f-^l 

<n> £ 11^ TSTD ^r-§-*Rr TDD/NB-TDD ^fl^f^^^ °1 

<12> ; £ 12fe TSTD y o>^4 ^>-8-th ^1 TDD 4 S^thW^ 

Al^^o^ o>Efli4 I3f o>Efli4 2^^*] 3fl^^r (pattern) M-Bj-tfl^ S.^. 
<n> £ 13^ TSTD ^ 4-## "<H^ ^>-g-§ ^ NB-TDD -*fJL^t}^^ o]-^ 

<14> 51 14^ TSTD .«?>3M- l^f #314 2^1 ^*l..«fl# 

<i5> £ 15fe -g- oflofl af^. ^i^^cH# 3} ^r^7l ^#*| 
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<i6> 5. 16^r ^a] *))6\] nfs. ^x^oj-g. 7 fl^^^.5. iL<*j^ji 

<17> £ 17^r ^A] ^1^1 nf^ ^alH* *)H il<^ 

<18> £ 18^r oflojj ^ ^^|o]f 

<19> £ 19^r Cf^ ^ aflo)] tt}-^ ^^H* 7fl^^o_^ ^-^^51 91 

<2o> £ 20^ q-s. d\]d\] 14^ #^*1H# ^ ^ <^ iL<^ 

^JL 51^. . 

<21> £ 21^r £ 154 -£ iL^JI #^/HH Aln^^7l^ ^1 ^ 

<22> . :; ', £ 22b'-2- ^a] oiiofl 14s. ^ ^}o] o\] ^ ^)-<g*i-i- ^^31 ^ J 

<23> £ 23^ ^Sflfi]- oflofl ffj-S- tilils->^ iLo^ji 
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<24> 



<25> 



f-AlAl^E^(o)^ "W-TDD aI^ej-oI^- ^t}]^ ^-#aj^i(NB-TDD) ^> 



<26> 



*)]3^H o)^a] a^sfl- ^1^^ JX^ 3GPP(3rd Generati 



ion 



Partnership Project)^^ ^7) W-TDD^ NB-TDD°fl tflf 7]tt 9X^. A 

^ '<>W^ 7l# ^ TDD^* A>^-^|-j7 oj^ GSMCGlobal 

Sys t em for Mob i 1 e ) 4 CT-2 -f^T'Si^- 



<27> 



.uHrM. ol^r> -^- Hfl 7l-t-ofl rfltK fe^fe ^ ^ 4 u l . ^ TDD a] X 



sijAj (Frequency Division Duplexing: °1^> "FDD") ^Ml^rl!:*}^ # °1-^-S-a]X| ^ 
^(°l^r "FDD Al^Efl")^. 0}^ TSTD ^ ^6\) ^ ^^olcf. 



<28> 
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*M 4*fl ^44*-^ 4^4 (diversity) 71^* 4-§-44. 47l 4^4 44-°-^ 

4^4, 44 4^4, ^s^Ji ^4 4#4 4^4 584. 4^, ^Ml£^ 
4f^^r ^^^l^^H^ 4^4^- elHil (Rake) ^a] 7 1 , 44 4^ 

4^ 4^5l«J4 « 4444. 4^4 "T" 44* 4-§-4^r 4^4^, 4 

# ^s.7> 714 £44 444 3-4 4 ^£7> 4:-° 4 44 elHiKRake) ^44 
4 44*^4 *ll\t s^^r 4-§-44 4^44 4*4. 4^ 4-?- #4 4^44 
^ ^4 4^4 -S.^44, ^-4 ^4 44^-44 ^4 447H1 4^-314 

(hardware) 444 4-§-* 4^44^ 44 °1 44^4. 

a4, 4^4 444 4^ 4^44 44 °144 431 4# 4-8-4- 

^ 4^ ^^4(beamformer)# 4-8-4^ 4^ 4 &4. 44 4 444-1- 4 

-8-4 4#^ 4^ 444 141 471-5. 444 444(array antenna) ^4 

^444 ^4 SE^ ^r4447> ^A44 444 4444 (User Equipment ; 4 
4 "UE-H 4-8-4 4 ^4. 4^ , 444^1 4-8-44 4^ ^44=4 ^-f 4 4 UE 
41 4 ^44 4 #4^ * 4 ^ ^(common physi cal channel)*^ 4-8-4 #4 

^44^ 4^4 544. 

44 ^4 4^4 44^ 3711 sjl-f-H (closed loop) ^4 4#4 444 ^fl 
^-H(o P en loop) ^4 4#4 44 -^-5. 4w ^ &4. 44<4xr 44 3GPP414 
5fl 4 4- 11 Sl-fe ' wb-tdd NB-TDD 4^°114 ^4 4^4 444 4-8-44 SHr 
^-f ei ^471^1 ^24, WB-TDD44 *fl-¥-H ^ 7B^-h ^4 4^4 444 4-§-4 
^-f 4 ^444 ^444. St FDD 4^444 TSTD ^itb # 
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S. 7°1H ti^^lJi ^2i^ W-TDD NB-TDD 7l*l^ aI^eA^a] ^a] 

(ENC)(700HH ¥-3L3\- Q^S. -*Ml3^^, ^-71 -^Jls}- ^<g-& <?lE^tH 

(INT)(702)5. ^€^..^71 <?i ^5^(702) 5. ^41 € <#7] ^l^r °m 

el^sji, #71 SlE^U^ ^s^- /Sl-I^r ^^^(DEMUX) (704)5. 

^"71 c]^^l-^Ai (704)5. ^dt^ ^"71 <?]B^W 0 1^ lf-3L5\. 

^n^T ^^^1 ^"71 I^fl^^r ^7l(SPR)( 708)^1 dh^ ^JII^-Jl 

(Orthogonal Variable Spreading Factor)^ ^-tr^cf. *M , ^7) 4*-^ *fl^* ^ 

*im<?l Q*11^£r ^>7l(SPR) (706)^11 £|*}) ^xL^S. (Orthogonal 

Variable Spreading Factor).?- ^ti^rf . s£ 7 ] r^^y) (706)^f AM 7] (708)^1 

€ ^Hr <d«€r tfl^fe #51 (SCR)(71Q,. 712)5.- "^|^-S)<H ^3.^ 

^5LELo\] o^fl ^3.^^ -f a]^> Tq^E)$?3]Ai(TDM)(714)S. #7] 
a]# ^^#^(714)^. ^a]^ a]jt^ D|=ofl«. <i(midamble sequence)^ 

$ ^E^^ SM^l}. ^7l Al^> ul^E]l-BflAi(714)5.^-Bl Al^> ^ Aj-ofl 

*l .^El-l-BJlAj^^ #^S]^ X)3L *\}7\ S. 1-4 ■ S. 4<>)H tic^^jL 0^4. o] 

^ ^-7] a] # ^^#^(714)0} to Xl^o} H3l<y ^# # 
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7\] ^3-71 C^El^^H (714)3 #3 ^3^r ^fl^^S ^ ^ ^ 

(FIR: pulse shaping filter) (716, 718)1- -f-^BH ^71(720,722)3. ^ 
€4. -^7) ^^71(722)1- *^ ^"71- I^B^oflfe- cos((D c t)(722)7> ^SH*!^ ^"71 

§^71(720)1- ^-n #7l Q *im<H|fe sin(co c t)(720)7> s\-^SL 

(radio frequency)^. ¥ ^1^7> #^r}. #7l ^IJl^ 7R>7H1 

.3*fl c)*r2l ^ ^#7l(PA: power amplif ier)(724W £|*fl ^ <?> 

<33> *>^1^, 3l#tr u>3- ^ ^^13 ^lLHl ^ ^Rr * 

^-2.3. <?l*fl ^ Efl 14 5f UE A}o-|o} ^.^o] oT-sJ-S)^ ugo) ^A]7l^ ^]Jl 

<34> £ 8^r 711 ^-H( open loop) ^ STTD U^-i:. 

^-?- 7lx]^- ^7l^ ^-1- 3!°lth tr^ NB-TDD 

7l^Ji : ^ yl^ji^o]!^ STTD uie^-^rH ^cf^L'?r sH^cf. 

<35> ^71 51 8^ i-if^, STTDi>W# ^r#€ ^4 ^13 ^^Hr' 31°1 

^J£2r7l(ENC)(800HH J^-Jr^E^ ^-Sl^- ^^o] ^51*1 (INT) (802)3 
#^€^r. ^7l <?1b1^^(802)^ ^ ^ISl- Sl^s^ *H STTD -^71 (STTD 
ENC) (804)3 #^tr^. #7l STTD ^JL 71(804) ^ 4] 3:1- STTD 315)- *H ^ 
7113 ^lM-S 3^ 3l°1^3 ^.e^oj- #^trtr. °1-T- ^71 ^Stf 
' #^(DEMUX)(826,806)<M sq-z}- Iiflv£ ^Jr<q. AlJiS. ^-Bl^tf. ^7l . £s| 
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€ ^ISlfe SKV7l(SPR)(830, 828, 808, 809)^1 4«fl ^-^JlS 
^. 7 ] 3]J]ZJf JlS zj-zj-<£| ^.<g^. ^^M.^ ^^o\] 

(SCR) (834, 832, 812, 810)<H1>H ^3.^1-^ ^4. • iH^f^s] zJ-zJ-SJ .A].Jr 

^ ^^^#^!^ (TDM) (836, 814)<HH 4-5=^1" x\^y ^B)#aJj^ si . 

#7] *1*> 4 1 £4€^H(836, 814HH 4"4" ^ 4^71- 4~§- 

Qtt S- 74 ^4 7^ zj-zj- "£314 14 <M4 2# 

<36> 44 ^ 4^i#*14 °J:314 14 <?H14 2<>1H ^A]^ ^IJLfe z}-^ 

4€- ^Sf 7^ UE^Tfl ^S^ELS. ^ ^ 44^ ^S^olH}^ ^ ^fS] 

M# ^1^^^ UE^ *HQ€ ^ XH-AS ^4 7}x\Sl 

Tfl £4. 

<37> SM-th 44*1 ^.f 7fl4 ^ ^ 7 ] 7 \ A\^V\^ :j}o)4. ttf 

4*1 ^A]7M al-g-^T #^4 , ^7]«fl 2\ & xg 7g°- ^7]$] ?m 

■ ^4 %?14 € ! 44 4 sH M 7> • £ 43-4 S1TD t^ ol^ 

^ISl- 4*114% ^A]7l7> ZL ^ ^i^- ^-7} 

7} ^Ji44. 

<38> £ 9%r W-TDD 5Efe NB-TDD 4 — ^ °1] 4 3l^(closed loop) ^ 4^3}- «j- 

4-§-* ^4- 44^ ^144 ^4<?1 44^4. 

<39> #4 £ 91- ^£^2, ^7loll^ til o] 4^ ^ % ^-M7] 

(ENCM900H4 -fJL5]-44 ¥-3L$- <?14 3 4 ( INT)(902)3. ^€4. 
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^l-^^r ^ll3*3M(DEMUX)(904)5 -SM r^B)§HH(904)5 

^-M-t^ I^U^ Q^fl^S. «1^> ^ ^ ^5. ^^4. ^-71 

SKbKSPR) (906)^' ^7](SPR)(908)S AA ^T&^M ^M^-s. 
(Orthogonal Variable Spreading Factor)^. SHJr^tf. ^7} z\JR¥-$_3. <*! 
Jl^t ^3^1 : fii(SCR)(910 ) 912)<*IM i^l;^ °)$\ :iH^-i:*85q<>1 

3 (TDM) (914)5. ^J^t}. ^7} X\# ^1=^-^(914)3. ^*\& ^Jl 
^ Dj^ofl^. <g( m idamble sequence)^ a]^> ^f^i sH^l^. 

Al^> r^B)^*] (914)0] o_ ^ o> Efl u|. o].^!^ 2 5 ^sqs^r &7}^} 

^ ^"^71(930, 916)5. ^^rf. #7] ^-^71(930)^- ^7} #^71(916)^ AA # 

^1 A .. ^7| ; z^z^. 7}%-x) *\ Ji7> . -^S1] ^1 . ^ ^ 7] (FIR) (918 , 920 , 932, : 

934)1- -§^-*}jl, ^S7l(922, 924, 936, 938)<HH 7fl^<H ^1^5. ^S^. /&7l 
^S7l (936,938)^1^ I*fl^ ^IJL^r ^J^b 7KV7H £)*fl 

^ ?m ##7l(PA)(940)# 7^ o>Eflu|- 1^- ^f-sfl ^Mt}. tr^S, ^V 7 l ^^71. 
(922 ,924)^1 *] ^2:^ 1 sfl'g Q*fl ^ ^ Jltt 7>^7l ofl '<*] sfl d| *H M ^ ^ 

^71 (PA) (926)1- 7]^ 21- -g^fl ^sjnf. nfl 7}f^l 4 ffl 2 p W 
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4 7i*H UEoflTfl ^S]7l Ull^oll 3)1 ^51 O]^-*!: €^ 

£fe <£e^ 
SM^, ##^r 7 ^°] n ^ = ^ V ^S. .51 8^1 M-B)-id: 

STTD ^^8: °1 -§-*]: €^ Tn>^V7>^S. ^ 7fl<^ ^^^^7l7> 

A- 

.£ 10^r FDD Al^Efloi]^ 7fl^ ^ TSTD « 0 V ^°1 ^>-§-€ ^ 

Stt ^ #41 £)*ti tfltb 1 ?!^- P1998-5526<Hl *MI*1 71^5} 51 

9XA. 7] TSTD?3; ^7HH ^11: ^- ?fl^ ^lM-* b-|-g.^ ^zj-o} 

*3-^ cff^l H o v ^°l^. °T&I FDD a] o] 7^ -<j>- ^ 

i Sefl ^52}- 5^.2. s^oi a}o}6\) 7 }?= ^(guard period: °1^> "GP")4 

# X|tJ oic^A^ 9}S\JL, cqtflA! t^ig(digital) ^15l7> o> 

^^.(analog) ^^71 ^*l7} ^^5]<H 6 > f °H 4'^ l^^iS 
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<43> ^^l7l^ cflo]E]-fe- ^fl^ ^-3L5|-7l(ENC: channel encoder) (1000)^ «?}Ble]tf| 

(INT: inter leaver) (1002) -I- 7}^1 3, cJUb^^MCDEMUX: demult iplexer)(1004) 

*m 1^^^- ^ -*r- Sfl^Kr Q*fl\t-& ^ ^7l(SPR: spreader) (1006, 

1008)^1- i3.^-irei(SCR: scrambler )( 1010, 1012)1- 7\?\ 3 ^>tflq- 2 

S olol^l^ SlsLl-jl. <^ Al^V-i- ^7lS «i^o> ^^£4. ol|7ll 1=1 
^ ^IJltt €^ ^ €^(FIR)(1016, 1018, 1026, 1028) # 7]Z\i&*\ 
^IJlS. 3 t\-X\ ^^71(1020, 1022, 1030, 1032)1- 7]*} 51 ^ ^^7} 

(1024, 1034 HI ^#=1 ^ ^314 i 2f =£^I€4. 4 

^ FDD ^tb TSTD ^#*r ^11" ^Efl^-l- ^tr 

<44> ^#*r ^ ^ rf#^5. oisfl. M^^r ^11- *M 

°11 3*11 ^ s>7] ^ Sl- >r W*l £| ^S^- ^ *\3L ^ o) 7>^ '. 

• ^ o>Efll4 t}^s|. 7l^o] C^o] ^-^-71^ ^7>5)-l- ^ «fl 

71^1^ o>qe^ ^71^^ ^.g-o] 7}^ 4^3J- « 0 >^o) ^o>^ ^ 

-&-7} $14. • 
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£ -^3£r TDD Al^Eflcq £}-t].$_ ^eflo] juL^-g. ^tflig- 

^7li4 ^7lo11 -^7}^«?1 ^Al7l^ ' 

^ TSTD »^-Br x}QH>}7) *1=MH «J-^^r 5^. 

t£ t}€- ^-^^r NB-TDD Ali^^ aefl<y ^s-g- o]^>^ ^a] ^ 

^"71 3 * ^ *>7l 3] , ^ *| <£is}^ TSTD ^ 4^ 7] 
; ^-^^ V* ^^*bcf . 61 nfl TDD X| i^5] Hefl°J °1 7fl 

..EflM-fe- ^F4^ #3 ^-7l# ^^-P.^ -^Al 7 l^ Hl-g, $H ^ 

41 # ^^^^ 71^^ <H3H #-g-*H TSTD ^ ^ SUilS-S. ^7> 

^ol ^^i^cf. v^o] TSTD « 0 ^* b l-g-^>^ ^4l€ ^1^1- 

.^33 7}*)^ & V ^>M^ ^^HSL 7.>^ > oj^ ojCf. 
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'°1'*> £ ^A] <^H irj-Bi- ^^'SL^* %V S ^ aj a] ofl^ aJ-~ 

4*1 ^^*>^ ^4. -f-id, NB-TDD ^S^-l-^^^ °1^#^1 

7)7} ^7fl^ ^V^-^ ^-E)^ ^M^r «<H^ 
^H, ^ €*Hr <=>)^ ^fl^^H ^71^ ^ &o] 

^cfl«: ^ ^<*M*r TDD aI^e^ 

4 NB-TDD ^l^Efl^ sgflo] o] -g-f- o. S m) ^ ^7l# 7^5 J= 

7fl2l <L>3M# ^ aJtA t^o^ ^1^^ 71^^- NB-TDD *1 

^tfl^nV o>iJ|b} #tfl<* W-TDD(Wide band TDD) *1^H3E. ^-%- 7}^^ 7)^^*\ 
o]s. X\ + ^o) leiioj ol-g-^j-cf . 

^ °1H TSTD ^ W-TDD S^b NB-TDD 

51 o-j-g-^s. a! Sell <y .. *Hl*f 

£ l£r W-TDD £?fl<a m^t}. 

2. 1* ^-3:^, #7l W-TDD a]^^ A>-g-s]^ = efl<3£r 10 

ms'(milli-second)°H , ^4-2- Hefl^^r 157fl£] b)-^ ^(time slot)°-S 

o]«.<^^lcf. 2560 ^j(chip)°-5. P]'^'*! #*^r £ H M-Bj-^t 
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£o] zjo]^ ^ - 7 fl<q ^ 0 }B\ ^4 ^M-^ v]£.<*^ 7 ]-c -—p- 

ol^H^tK #7l cflolEi ^jq- #71 ^ol^r t3]iB B]-<y 

(burst typeH 4^ ^ 7}*1 ^l^S - Ef^.o] ^ ,^ 0 } t\ ^4 

^ 976^*r 512^^1 |°lf #71 7KEL 96 ^14. ft 

^l2tHiH El-^<y ^-f c-flolEl DlEomo] z|o]^ zl-zj- 1104^3]- 256^ 

51 5>o_ol 7 }JEL ^Al 96^^14. ^Sl Bl-oj ^tg= 5&tt 

^ *fl^5. a]~§- ^ ^ $14. 0)^1$- ^31^ ufl€-°11 f-TDD ^l^Efl o. ^ 1Q 

ms^l Hell°J ^.^l 0 ^ #ofl A]jL7 r ^sl^l ^ ^K96^H °] 
^ol^ 25musec<^l sfl^tb^-. 
<53> £ 2^ NB-TDD^l ^± H31«y ^21 ^^4. 

<54> #71 £ 2# %^2:-5l-^, NB-TDD ( ra dio frame)^ 

^ 10 ms °H, °1 ^-2- Hcll^^- cfAl :<= 7 fl o} 5 ms^l ^11- ^efl^^i- 
S (sub-frame) ^l^^l^. ^ ^1 S^r ^f- 7fl Hefl^^;. ^ 

>i§ ¥ ^-^l^^- 771VS1 ^-(traffic slot), 7$°) $ 

^ 4^ ^(Downlink Pilot Time Slot: ^} "DwPTS"), 7^ <**£^ 
(Up link Pilot Time Slot: "UpPTS"), & 7flsl ^ 

^> (Guard Period: "GP")As. ol^-^^l^-. 

<55> £ 3xr NB-TDD-^l ^ H3l<£| 

<56> £ 3# TsO, Tsl, ... Ts6^r 77)1 ^ ;e M-El-vfl^-oll , ol 

^ TsO^r ^(downlink transmission)^, ZLSl jl . Tsl^r 
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^(uplink transmission)^ ^>-§-€^. ^ w <K t: 4 ^oH* 1^ 

(switching pointHl ^SJH ^3^1 ^ ^} ^^£r ¥ 7fl ^ 

■*fl^r; W-S2fl^ 864 ^(chip)^ o]=^.^^. ..^o] 1^. 

<H1 1.28.x H) 6 ^°]i=h £ DwPTS, GP, UpPTS^l 

7 AA 96 ^, 96 ^, H^Jl 160 

Hsfl^ ^2:^ £ 4ofl ojtq-. 

-8-71 5. 4# ^S^S, Sefl^ ^ 7fl^ 352 ^ r-fl o] ^| 

^^sj- ^ 7fl£l 144 ^ DlE-^t (midamble) ^ ^ , zielji 16 ^ ^Jo]^ GP 

^"71 DwPTS ^ ^-71 UpPTS^ £ 5$\- £ 6<>11 ^ M^M" 91^. ^7} 

S. 51- % v ^>^ 96^5} ^o]^- 5}-^ DwPTS^ 32^ GP^ 64^^ #7]s|- 
(synchroni zat i on sequence) <?] SYNCS °] ^o] ^1 1|- . ©1 nfl _ ^7l SYNC^ ^^^1 7> 
^71^-, 4^ ^ (channel estimation), 7fl .^-5. ^ S^Copen 

loop power contro 1 ) , ZLB^al ti^l ^ -5 ^ random access procedure) °fl *f-§-"£r 
4. 160 $2] ^°M-'#fe UpPTS^r 128^ *7lSj- A]f)io] SYNCl4 32^£) GPS 
^l^^ltf. °l°fl ^"71 SYNCl£- ^^17> ^-71^, *fl^ ^ 

^ -f-H S^., -lejjl 9j^l ^^Hl ^>-g-^i=f. ^71 DwPTSS} tdrl UpPTS 

a>o]^ 96 ^^ ^o]^- gPtt ^7] DwPTS^r ^7) UpPTSl- ^^31 A}-§-<gt}. 

NB-tDD ^-^-S.^ QPSK(Quadrature Phase Shift Keying)* 
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^^rCSpreading Factor: °1*> "SF")^ *<HH1 ^*fl 

<6i> 5Eth ^"71 NB-TDD ^l^^^r £ 2- s f£] £ 6# ^«IH ^ tb: ^ ^1 5}^-2: ■ H. 

efl^^r 10 ms^ ^o]^. ^ ej.^ o. ^eflo]-^ t}X| ^ 7 fl^ Jf ^l<J]o S 

^^^^^i, #7] ^ 77fl^ H2fl^ *>M-^ DwPTS, 

UpPTS, ^l^ji *>M-^ GPS. <^<H^tK o]nj| z}-z}-<q eeflsi 864 ^ ^o] 

# °] 864 ^ ^ a1# ^ nfl n>^l^ 16 ^ ^ GP« 

^-71 GP^ ^ll^S Tfl'&S'MS 12.5musec^l Sfl^W. ^- ^ Jf 

s^joi a\o]6\] -sj-^l- I2.5musec^ AlJ:^ ^fl^l ^fl^K 

]£tb 96 ^ GP^q- o] o]^ UpPTS, hb)5L TslS ol^H*]^ 1120^ 

(875musec)^ ^ ^-<?hgr €^fl*>*l S^r^Hr ^ ^ £1^. 

ol-xl u| o. jjl Tso^l 864^, DwPTS^l 96^ , HZ)JL 96^ GP^ 1056^ 
(825mUsec) ^1} ^<£Kgr <3 ^ €r*ll*}*l SHr*}. 

<62> -it*$ ^1 ^ \>fl$r«f%' TSTD ^-g- TDD *1 >^M : FIT ^ £^ 

25musec^ "°]-&^?\^, NB-TDD *fl *f iEefl^^cf ^fls-}-^ 

12.5musec, 875musec 825musec^l ^-^bg- °l-§-*M ^H^H^l* T^tt 

<63> JE 11^ W-TDD NB-TDD ^l^^lM TSTD °1 -§-*!; ^sj- =^l7l$) 
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.2. Hefl°Jifl^ ^]^S. ^sqoj ^ JfJLSl-7l( 1100)5. ^^^t^. -#7) 

aims. ^7} siwi(iio2)^ ^€ ^i-a- 

^Ell-^H (1104)5. ^tb^. a> 7 ] r^E}#SH(ii04)^ ^a]^ 

^ llS.^ *\3L£. ^^}JL ^ #4 Q*11^Jl5. ^ 

4^ '^S ^^4. ^^-r- ^ll^Kr I*fl^ ^IJLtt (1106)^1 

^ ^SL^MlS ^"^Cf. <#7] *fl^<>|) Sfl^fe Q^fl^ ^71(110 

8)<HH ^7l ^JE-^-JlS SKV^C}-. #7] 3jH^-jL5. I^fiM i3ff 

BKlHO)^^ iaM^ S]ZL, ^-71 ^J^SS. 3KV€ I*fl^ a)Jt^ ^H^tt] 

(moHH ^3.^*3 ^cf. ^-71 ialt^^ ' a] (1114)^1^ 

nl = ^lr ^(midamble sequence) (1114)3)- ^ #o|H liBjl-^Giiultiplex)^ 

<^tKlll6). Al^EH-sfl^diM)^ l*flU, ^l^fe ^1 €^ ^ 

^(1118, 1120)€- 7l€ 3 I *fl^ ^IJLOll^ cosCcOct)-!- 71(1122) ofl Al Q 

°11^r sin(a) c t)# -2-^71(1120)^1^1 ^sHr(radio frequency)^ ^2^1'?^ 3'' 

4 #3 ^71(1126)^^1 ^'#4.. °1^7fl o>^ SZL Aljr 

^ >i-?l^l(1128)ofl Sl*fH «J3 Zt^-ir ^7}S, ^ ^14(1130, 1132 H . Q*k*} i 
31*1 -*7l <=>}^S.H ^Jro} i^l^l^ ^1J17> ^VtllM- 1<HH ^^14 25. SE^r 

ZL i&tflS.. *1$Hfi" nfl Al#ol ^^>rf. FDD *]^°) 7i-<> r z\-v]SL ^efl^^ Hefl^ 
A>ololl ^o] <£ 7 ) rifi£-ofl b>^-S3L ^*ll" A>-gl 'Or ^ ■$4(5. .10 ^S) . 5>*1 
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W-TDD ^-f 25musec^ ^ « D >^ ^^o] ^-o] nfl 

Hefl^j n.B)oL NB-TDD Ali^ ^-f 12.5musec, 875musec, iE^ 825musec^ 

12.5musec)^ Al^ofl^ #7l 1126°] JSL = s)al ^^^7]7l- ^ 

BfltS. -*7l 1126# ^ ^Bfli^S. ^^|%lAl7lJI cfA] ^yj-^t # 

^Ajsf ^ofl A o V 7] 112m ^ <3<3°1H Al^l: 

^-71 ol-g-s}^ ^tW. ^^W, W-TDD ^l^o} tJo. ol 25musec 

^l-S-^H ^7l^ «?>^H- 1(1132)4 2(1130) ^Hl" i^^> l00i?i 

s> 7fl€^. 4^1 W 1 ^, ^IM- 14 2^ is 50»H tt^l^l 

lOmusec^^ wl^o} 7 >^ ^IJLl- ^4l*Kn. ^^-7l^ lofl >H <£t]} 

14 2s 2°ih °v>Eim is ^ -«>^fe' loo^a «V4 

^xi v °w ■Mn ^s.r ^^s- 

25musec ^^lM-71 ^S-^l 4^ ^i^^-7l(1126)» <>l-g-sH ^sj- ol^-g- 

<r °1 ^ 4^ #13 £ 71*1^ #^3->l<q #A]7l zj-zj- A 

-g-°l 7>^^>rl-. £ 12^ W-TDD ^1^^ ^Efluj- ljzj- 2£) ^fl€ 

^ (pattern) ^ .^ofl^ zz.^ ofl# M^W. . 

<65> NB-TDD 01 ;go_ f f-XDD ^1^4 v\Q7\7\3L, ^7l^ £NM 1(1132)3)- 

tflM- 2(1130) a}<>1# l^^V 200«i «*tM4. ^1 ^r 1 ^, #314 14 <?H1 

M- 2fe 12: 10013H tblH Smusec^^ tg^ 0 } 7}^ ^ 
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<^o. 15i0ll goo^ ^^Tfl ^4. °H ^tfl^ ^71^ ^S. # 

12.5musec ^IJl^l o}^}^ , ^*fl 96 ^ GP^ zl 

12.5musec^ °l-§-*1H TSTD U^-i- ^-8-*}^- m 

2«] 3fl€* ^MH t^^^l °1 71^1^-3}. 

^ ^7H1 3-if- ^-g-o] 7>^^cf. £ 13^ (b)^ GP, UpPTS, n^Jl Tsl<^l ^«fl 
*1 ^^^l^ 875musec^l °] ^-f tNlM" 1^ ^>«flM- 2^ 

^ sfl^^ (pattern) -"<sfl« M-^^cf. o] 7$°-^ 7)*\^<>\ ^7}°\] ^-g-o] 

7r^tHl o]^^- 875musec ^ 7]x]^2] ^7)7} ^ ^^}7] nfi 

■f-ol'tf. £ 13^ (c)^ TsO, DwPTS, 3Le)ZL GP^l 825musec X\^Y -^-g- o] 

-8-*R:- -f rsf 2^1 -tl^ . ## n^-ir -W^th ;°T- ^£71 £1 # 

xi7loil nV ^-g-o] 7>^^Vcll <>1^8: 825musec ^ibl^l ^«j-^= #^1<>1 

TSTD ^ <&nm= ##3.2.3. - 71]^ o>^i4l- ol-g-^-rf. 

°1 = ^ ^>Efll4^ % 7fl ^ °d ^5. $131 <>15|H <?>EimSl ^ 

.^rS. 5W. £ 14^1 (a)«q- (b)b ^•y-tV TSTD #^ ^ "<H^ 

■1-5. °13M ^Eim-oi ^ 6l-g-s>fe ^-f ojcj.'. S 1421 (aHH, TSTD 51 

°1 ^ '^llb ^^1^(1002)4 <?UH 14(1004)1- Jg-n #4l€t=h ol = o^v} 
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(1002,1004)^ cy\^)o] ov^uf ^(ioooH*1 y]^7\ 7># # °>3m^. ^ 

^€4. °1 ^-9- ^(dedicated channel)^ ^sflA^ wi ^^7l# <>1 

-8-*>Jl ^-g- -sfl-^ 3*IHfe °13H ^ -S-i # ^ -7fl^- 7}# 

S. 1451 (bHH, TSTDSH ^ ^ Ajjr^ w] ^ c^efloi #31 14(1010)5) ^-S- 

& f-^H ^14^(1012) ^£^1 ^^-#(1014) °l-g-*H 

£ 14^ ( a )^ v}&7}*\3, ^-g- y J ^^7l# ol-g- 

^-g- ^^Sl ^tflAife- (1012)^ (1014)£l ^ 7fl^ #3)1+1- 

TSTD ^tf. #71 £1451 ( c )^ TSTD^H M-^Sr ^ -tl5l7> Jf- 7))5) #<|3 °V 

^5) ofloflAi *n tstd ^ 7fl^i #3iM-# 

^ H5)l<y #315L o)-g-*>o} A]Jr-^ ^S-S., 7l^^l #<|J .^Efl 

M-« $\"& ^^1 7fl ^"i- ZLtflS. ^#§>7ll 51 ^ , #<M1 of/'T&ig # ##7l 

^ ^#^5) ^ X)$X\ n^*} ^1 7l^>^ *le^lo] 7 } ol-f-o]^ 

; ■ A] ^ 7B 21 ^ H 511 # °H #*H= *1 *>*>7> ^ ^>7l nfl ^ ' ^ ^ 4 

^ ^^1 ^el- ^^>7ll oi^^^i ^sRr 3-^7} t^M. 

##*b £ ^^o^ ofloflA) ^#*>^ TSTD «o V ^^r ^ 7l)5) 4^1 #31+1- 

^''=^1^ «l^o> ol-g-§>o^ Aljr-g. ^Al^. ^-SiH-^, 7l^ ^1 ^ #31 

W ^^»H «j-^2l 7fl^# atfl.s TSTD S^HSM ^-8-*>7fl' zj-' # 
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7fl <^ Jf H 5tf °J all n ^\^= *1 ^>7> ^ *>7] nfl ^ # ^ <H 7> *M ■ £ SH . tcj- 

^^-4. 

ail 141*1 ^1 

^*)H y o V ^^ TSTD# °1 -g-*Vb NB-TDD ;£e^H «J-^o]cf. 5= i 6 £- 

••g. afli^jAy-cfloll tc}-^ ^i^H wj-^oll ^ J*§- 7fl^^-]A.?. JS±<*1 

^-i ite £^^v s. 17-8: ^ ^1 <H <i^| ^ *il °1 -1- *f *>7l 

£ 17# #2:S>Cn| 

71^1^ 4^^*15.^ TSTD°i| sl«fl ^^1^ oVEflq-ofl o| 

^€4. ^71 ^Efli+l- ^1=1 ^sj--r ^S. cf^ ^-S7l 

15003)- 1502^1 \ SjSfl z}-z]- cos £0 c t S£^ sinooct^- ^-S^cf. ^1 
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^ ^d^^r tfl-g-^b ^ €^(lowpass filter: "LPF") (1504, 

1506)5. ^slal, #7] LPF(1504, 1506)* -§-*fl 7l*]tfl^ <<\S_3. a}^ 7)1 ^tf. ^> 
71 o>^-i -ai j:ol 7 }^cfl^..Ai^^ nH- A/D ^€-7] (1508, 1510) <H1 S]*fl 
^]Jl3. ^^tf. ^"71 t=1X|^ ^IJlS. A/D ^^71(1508, 1510)31 #^ ^ 

^ a]^> ^El#?3)^£H 5^ #3 -blJ^r ^RV t^El^^H (1509)5. 

3MEi<4 Hl^oBM.^ ^^X4. Afr 7 ] A)7 X } T^Ej-t-'aMC 1509) ^ 2)*ll ^ 

Bl€ cfl^lB] 3He1 ^ S-^zlHEl (Data demodulation) (151.2)^ 2}*il 

A. #7\ ^}o]b] ^S.#eflolE](l512)^ ^7l# ^S*Hr ^7^-ir ^ofl 

tfl-§-^ ^l^l ^ ^-7] efloia. 5.^-3 3§7i^q ^ofl tfl-g-^ ^Sj- 

( 1512)3. -f si ^1 ^2r€ ^3L#^: ^w>c>lvi (Channel compensation & 

Combiner) (1520)^1 ^ ^€4-. ^ (1-520) fe-: #7-1 4^2} • jg7i# 

#7] a)^> rq^E]$^A-1(i509)<Hl -g-em nls.^ Als^ #3 ^7l 

(Power measurement combiner) (1514) 21 <g^o„§. ^1^-^^-. <#7). Sfl^ 
*Kr ^ H^As^-eI *1H.<31- ^lJi7r ^-BlsM *m ^^71(1514)5. ^g- 

^ ^Hr ^7l £ 16<*IM .J5L^*l:n. $14. #7] 5L 16<*IM'fe 0«i El-«y^(TS0) 
<*fl *li^!-* £rB]*Kr <4l» 5^4" UE<^1 nl-el- ^^l^ ^ ^ 
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^ ^-71 nl^^^- °mcL5L H}±r # 

^^.^^ m(i)1 - #.^tbcf. ^7l^ ( i ^ iEefl^ ^Tfl Al^oflAi. ^A]^ 

«- ^g-W4. ^"71 ^7l(l514)fe ^171!- ^*Rr ^ 

-g-^H #3 ^P^ll-ol SW^. ^"71 ^ ^8*1 m(i)7> ^^^IH 

^71(1522)5. ^ 5]^ ^^r 51 16^]^ ^^-5. _£^*lj7 &tf.(51 17^1 
1700^-^1) 

<76> #71 $)olEL ^7}2] ^ ^p]^B\ ^3 ^^^1 m(i)!:^ *1^*1H>1 

^•^^7l(Power control Signal ing)( 1522)^ ^.S. 7Hfl*H 7l*l^-(Node B)A 

3- #^*lH ^tf. ^"71 ^m*)]o] AlZL^^7l(1522)7> 

s-v- 176)1^ li^*]JL (51 17^] 1702^31 ) ■-•r";'-; 

<77> 51 21^: ^>7l >lrL^7] ^5]' Nl* S^l^JL . ^71 51 

2i# *i^*V #?MH Ain^7i^ ^-*}-# ^Ml^l- .-y-^Ji^, <^ 

-^71^ z}- ^JS^E] m(i)!:^ 7KV7H <3^5^, #^7]±z ^7} 7} 

*Y7)3.^-B\<>) ZL ^4*HH ^ ^^Ml^H o)*j] ^^JEL^M; BBfl 

' #*}7]^t\<2] ^^1^ b] 5Z7] (comparator)^ ^ ^ O^j- -»1 ^ 3) , ■ 

ig^cq ^32f^7K0i4 ^1?MH Aln^^7l^ 4^1#^-§- #4i>4. 

7l^r tq--g-(down) ^(^, «1B 'O')* #^*>JL, ^-tfls. -#7] f^S} ^^] 7 > 
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0 ticf ^i^H X\zL^7]±r #^1*1^* ^7}X\f]^ <^(up) ^ 

m, WIS '1')* 

<78>' #71 *}>MH Aln^^7l (1522)^1 ^f-<H*l #S]*1H' 7f^> ^ 7l*l 

°J ^ #^4. W ^1^^^7l(1522)ofl ^*fl W^^l 

17^ 1704^7^1) 

<79> ^7} ^ A<£ M ^713.^- x^-g- 71 X] 

*IH# ^r s S*>7fl ^tf.(s. 17^ 1706^^1) 
<so> £ 17^1 1708^7^1^1^1 #7l ^r^l^l ^Hl^l^ 71*1^-0.3.^-1^ «>^= # 

^ol ^51^^ ^1« ^, 71^1^-O.S^-Bl =^l^ol d & 

:V tt ^1* ^->1 Slsll cf-g-^-S. WW 

■ . *1 #7l ^71 ^ ^Al .^-^1 ^ 1710^:7115. ^l^sH > 5L£H°J^1 tfl^ 

ol^-flSfl I# "1" ^7>*1?1 ^ #7l ' 1700^^1 #^tb 

<81> . Z\}2^*\ ofl 
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U"^ 3^ XU^l ^l^f TSTD1- ol-g-*>^ NB-TDD 

£ 19^ ^^S) $}2<g*\ o^joil tt(-^- ^^^H ^^^1 ^s] 

71^1^ TSTD°fl ^«fl- ^^M^ Q^M^} ^ 

«fl T^l^. ^"71 ^>Bfll4* ^sfl ^A]^ i%t\3_ A-lS Cf^. 

1500-4 1502^1 £]sfl z?-zt.cdsfl)ct sina> c t£|- ^ ^2i&t\-. <#7) 4 

¥ ^lJL*£r ; .tfl-g-*>^ t^s). ^sf €&|(low P ass filter: "LPF" ) (1504, 
1506)3. &t£s\JL, #7} LPF( 1504, 1506)-!- -f-«fl 7H^ ^3LS w}^7fi ^cf. # 
7] o>^n Ai^ol 7l *1 tfl« Als^ cfA] A/D ^^7] (1508 , 1510)^1 
^3LS- #.$tQt±. <#7l't\z]Tg A/D ^^7](1508, 1510)^ %^ -QS. 

$r u]*L<ngo] ^^n + S\o] ajfe Allele]-, nJ-eM, sfr 7 ] *\}o]b\ 

2± pjiEL^l-ol X\^y ^^^s\o] oj^ Als^ r1^B)l-^)^(l509)S 

olH.<Sl:S. .^emtj./ #7.V Al^V rl^^l-^Ai(i509)o11 2J*fl & 
s]^ t)]o]El ^IJ:^ -cflojE]' ^2.-^5flo]E-l(Data demodulat ion) (1512) <Hl 3j*fl 
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4. #7l 42-^3HEiU512)^ ^7)1- ^<sRr ^7^ zj-zfrofl 

tfl-£*H ^«1^H1 ^ #71 ^Al7l5L*LE^ ^711-^ ^) Efl-g-^M ^ 

^ tflolE^ ^Isl-ol #^ ^ol4. #71 ^§7^1 ^Hm-tflolBl rlS-&5flolEi 

(1512)S^-El^| ^s}-^ #5ll:£: ^w>om (Channel compensation & 

Combiner) (1520)^1 ^£.5. ^f^4. #7l ^ «HM (i520)fe #7l ^sl ^7i# 

JsL^^l ^s}-^ aij^o. 41^* °l-8-*M ^^1 ^l«fl ^«>^1*H 

3^ ^1 °1 ^ W M 

#71 ^Tj- nl^El#53}Ai (1509)0)1 2l*fl ^-em ^1 = ^1- A]Jr^ ^ %^7] 

(Power measurement combiner) (1514)^1 ^^^.S. ^l^^l t}. #7l ^^1^15:^1 tfl^ 
^ Hefl^AS-^-E^ nlJE.^1: #3l71- #7l ^ ^71(1514)3. ^1^ 

s]^ *i*Kr #71 £ 19<^H il<*|*Ul 5fl 4. #71 £ 19^1^^ 0«1 eKJ^-(TSO) 

o j£-^-<>i *m ^ &^-£r $ pi ^ . #7i -BiH-og^ Ami- ^ ^s. ^ m - 

a 7l ( 1514) ^ #71 v) £1 I- ^1 S^l 21 s)l nfl j.^ Jf ^ s ^cy^ ^Aj^ ■ 

^ ^^ii(i)t ^7H, i ^ ns||6j^ ^ Al^ollAl ^a]^ 

^ -f^SW. #71 &n m(i)^ ^ ^^1 7^^-71 (Power 

measurement combiner) (1518)^1- T^^C 1516)3. ^l^-^4. #7l *1 <£ «-(i5i6)^ # 
7l #3 ^^7l(1514)S.^-Ei^ ^ ^3*1 m(i)7> ^sq^r *13N'*1 ol^ofl ^ 
^ #n ^j^l m(i-l)t #71 *1 ^(1516)3.^ °) ol^ofl ^1^-vn-c. 

#3 ^3*1 m(i-l)^r #71 ^ ^3*1 ^^71(1518)5. 7^^. #71 igT-ll Y 
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^^^-(1516)ofl o]^ ^ ^*}7\ t^Sjif- #°.3. n^S\o]o^ ^ 

^H^hCE. 20^ 2000^-711) 
<86> pfl Sefl^^m p(i) - ^*fl j=l a^ojo] ^ 

^ m(i)^ oj^ «. Hefl^^ ^ m(i-l)# °l-g-*M ^ 

^^•71(1518)^11 ^sll ^-srH^lcl-. #7] o]^ ^511^^1 ^ ^^1 m(i-l)^r St 
4)5. ^<>1 ^^^(Subframe delay)(1516H s>]-$\ ^1^-^t^-. <#7] ^ 

^3*1 ^^-71(1518)^1^-1 pfl--> Hefl^^ ^^^H# ^X]^9] 
p(i)«- ^Rr s^-g: 5.^*1-^ ^>7l 1x4 ^t}, 

[^r^ 1] 

p(i)-w 0 Xm(i)+w 1 Xm(i-l) 

<88> ^>7l l>oilA-l A>"-gls)^. 7V^^1 wj)^ w_l^r *)1 <?>*Rr ^¥ 

ol^-ol^l^s. ^^5l<^o> ^-cf. 

<89> ^7| £3 ^7l(1514)^r ^7l# ^*Hr ^ . tfl ' 

^Wl^ofl x4s} ^71 5fl ola. ^7lS.^-E^ ^Tl-i-^ ^ofl tfl-§-*M ^a*i3£| 

^*1S p(i)°l ^H^. ^"71 ?m ^^1 p(i)7.|- ^^^l.ol AlZL^^7l 
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(1522)3. S. 19<*\]*) ^-2.3. iL^*lJ7 Sltf.CS. 20^ 2002^7^1) 

p(i)!-^: ^^^1H a]zl^^71 (Power control Signal ing) (1522)^1 
7>*ll*H p(i)^l ^l^V-g- J§-n ^#^^114. (IE. 202] 2004 

oil- £ 21# #2^}<*1 14 ^l^S. #3)^13, i\]o]3i ^7}°) Zj- 3g^ S tL E ^ 
p(i)*^:" 7HV7H Sl«fl ^^U, ##71 ^7} 7}#7] 3.^3 ^ ^ 

.*H*1 ^-H ^^H^l ^)«fl ^§«n^l ^elH^lbg; <*1|^4. ^"71 ^715. 

Jf-El °l ^^^1^ «1 5171 (.comparator)^ ^ O^f «1 JUSl^cfl , -#7l ^4^1 
7} 014 3^ #^MH A]zi^^7l^ 4^1^^: #±.*)7}^ 4^- (down) 

*3^(^, tije >o')€- #^§>J1, ^IrtflS /S-71 ^^7> 014 

^1^^^7l^ f>}*£ ^A}^^^- ^.A^g).- <^(up) ^(#, tile '1')^ # 

: #4; v : r ; ■ : ^f-' 7 '/"^-'^'-"' "V' -7'. 7. 7 ; ; 

-^-7] : > 4^^^7l<1522H nj-^ol^l Xl^^ol tgJgo. ^ 

°j ^3 ^-7i Ain^^7K 1522)011 sun *m 

^°1 *fl# ^ ^ ^ofl £ 16 

£.$x]3l'9XSr 44 ^71 ^>^J «^ ^>Alol A}-g-^- ^ ^S^- 

"=^-i-.^*m tf$= Bfo] #^-1- # 7^ ^ ^oj 

#*°14.(£ 20^1 2006^^1) . 
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<93> tV£, ^>7l ^ E}<y *§-n ^7}5L^]°) ^-g- afi^^r 71^1 
7lH» ^tW^I ^tf-.CH- 20^1 -2008^71]) • • • 

<94> £ 2021 2010^711 ^^7]^ ^1^*1^ 71^1-^-O.^.^-B] o) ^.ig ^ 

-^r *1« W>H t\~3rO_S. Hsfl^l ^fl W^ W€ 

*1 ^"71 ^r^7l^ ^Al^l^ #71 2012^:7113. cf-g- «- = efl<g6fl tfl^- ^ 

^^IM* ^*fl il- "1" ^7>a1^1 ^ #71 20003:7113. sL*8*H #4 
*>*1#, A B.^o] W^ X\ -& ^51 

^Al ofl-ofl f^W. 

<95> ^>7l <S l>-gr #^*1 ^7l(1518)*IM ^M^fe to o. 

a^m^ ^^1 ^*ti .n 2 -*}^*! E c /I or # il^^ji 5^. 

IS. U 



0)o 


0)1 


Required Ec/IorfdB] 


1 


0 


-11.8 


2/3 


1/3 


-12.9 


1/2 


1/2 


-13.1 


1/3 


2/3 


-13.6 


0 


1 


-13.2 



<97> -^^^r <S ■ l>-i: neflHS n 224 ^r, #7l S. 22^ 7}^*1 
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^4 

<98> <#7] E_C$r 71^1^^ ^^l-S- ^1^^ ^*IM*1 0 H, I_Or-& 

3- ^afl^ ^6\)*\ cj^V^ofl ^j.^ al^ol^, ( E _c /I_or 

r-l^S: -g-IK forward link capacity)^ wl31tB}. w_0 = 0 ,~w_l =1^ 4^- 

^tb ^ *1H w o^^ 7fl^^- TSTD «<HH1 3-8-f!r 

°1 Jl &t}. w_0 = 1 ,~w_l =0^1 ^-f^ 5.- 15*1H ^*H1 *fl^r 

^-- 13 - 2dB ^>^>^£ <M w_0 = 

0 ,~w_l =1^ ^-f^l 1.4 dB ^5L 7fl^Sl53-§-§: ^ ^4. w _0 = 

2/3 ,~w_l =1/3^ ^-ffe ^ 18<^ ^X\d\] ^j. 71^] 7jo.^ ; ^.^p- 

^/^-i3.6dB 7}^ '^.oIjl ^^q , w_0 = 0 ,~w_l =1 

■ sj -43-0]) 1.8 dB ^ ¥ °1 7fl '4 3 . 22^1 ^ 4-?-^- ^ ■ 

ail^rfe TSTD-& ^ 3ieMH *&^°} iL-g-q o)x^ t 7}-^] # -M a^^h^s.*! 
^^s] ^i^^H ^ -g-^-S- ^ ^q-^ ^ ^ &tf. 

<99> £ 23^- 71*1 ^-c-lH ^ ^ ^>tflq» ^>-g-^ 7-l^Bflofl 7}^9\ ^^^H 

^-g-tb ^^ 7}*}^}*] TSTD* A>^>^ Al^^c]] ^ Mj-^o} ofls. 

ofl ;£b^h ^4-3 #§MH yls^fe nsflit ^ 

^Ji ^-71 £. 23°1l7^ £L°}^1j1 aeflEi] ' x^r .^t^l^ ^£°1^, y 
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<ioo> i^^^-^o] ^£7} 3 km/h <y nfl ^S]^ E_c /I_or£r ^ ^ ^V^lM-^l 

^-f -8.18 dB ^S^lJl, w_0 =.1 ,~w_l =1*1 TSTD^l ^.-f -13.1 dB w_0 
= 2/3 ,~w_l =1/3^1 ^-T^l^r -13.6 dB ^i^l ^ ^ ^i-MI «l«fl 5.42 dB 
^S. n#z\9Xt)- . 5. 23^1 ^sJ-S-^-B] TSTD^ £ 18<*IH 

^ ^Jitf E_c /I_or ^ -g-^ 3 #tHr 

^ &tK att, 3E. '.23<*IM TSTD -nfl, w_0 = 2/3 

,~w_l =l/3<y 3-f7> w_0 - 1/2 ,~w_l =1/2*1 ^S. # 

<ioi> afl&*l-fe TSTD u 0 v ^-£- £ ll^Mi h>£^ ^-ol 7^ uf 

.-ajoi oj^q. ^q.^ i'fl^ofl' l-3|.*>t).; ^.*} tstDtt ^ #3 ^7)1; "<>l-g-*H 

¥ 7fl^ ^141- Pl^>^ ^^6> ^<5>JE1S. .71^1^- «l-8- ^1 7>^" #7}7> ^ 
^.SrSl ^3 ^711- $ 7fl Jf7>^ ^iL7} #*1 Hl.*^ ^7>7]- nHl<5>t}. 

7} ^^Cffe /S-^^r . ^l^Hr TSTD 71^1^- ^ 

7>^>7fl . t!:^. TSTD °1-&S>' 
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<i02> • TSTD -S-SKl-^-^MH, afl^'^Bflq- ^s\-7}^ ^ 

el wis -2.^- ^-1- (bit error rateH ^ t-M"|-*1*1 ^> 

SZ^f. A °^\^ w o v ^^r TDD NB-TDD z}r)$_ = Efl <y <3l 

^« °l-g-*H -8-°l«Ml 7Rr *>JEI3. 9}*\M$] *d*}7\ <H3£ ^7> 

(low cost) 7)x}^ <$*\5. -g-^ iTi ^ *l-g- *fl^ ^} 

B ^Eflm- A>-g-*Kr 71^)^ 7|-f ^-§- #&MU^°] TSTD1 . A }-§- 

1- ^ SXJL o] nfl XSTD ^«fl^ ^M.th^m^ <H ^31 ^ A 
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i] 

#7l ^^7}S.^-B\Q] v^X]^ *}JL, *\}o]X} 

^7} ^H^l^l" ^^Kr ^h-^ s.-®^ ^$<LS. *m -#7i 
■ [^^ 2] v ■.'": v -: - 
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1 3^*8" 3] 

°\ X\q- #6fl >SJ-71 ^ ^7] 7> ^ ^ ^71 &n ##7]S1 ^ <3<*MH ^1-71 

^ ^<L3. <5>^ #71 ^1. 

•4t'^ °J:3lM"i- n^l*}^, ^#^r<Hl £^ ^^l- ^7} 

4^0] ^fluj-i- -g-*fl cf^s}-^^ ^t}7] NB-TDD ^Jl^^^ 

#7] ^efe ^^^71^, 

$\n #71 ^S.^ #7l ^ ^ S]-^ .^uj-S. ^ 
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A3 *Hr 

7H #71 i^Hl ^oj^JSt f^sm ^ §m #71 #- 

13^8- 6] 

^15^1 SW>M, #7l ^i^oi ^7fl^l ^ 

#7l nfl = Efloj 01-711^ ^jd HsflojtS ^S)JL, #71 *\U H^1°J# ^ 

#*Hr 4^ E}<y ^*>7l JflSfl A>^-51^ 7 >= 

#71 #*1 . 

7] 

^6-#oii &<h>h, #7i 7>^ ^-^r 

#7l ^#«Hr 840^-1- & ^1^16^4- ^#^.S. 3>t #71 

#*1 . 

^15*^1 9l°]*\, #71 ^4,01 ^fl^>xl ^ f^, 

#71 ffl Hefl^ol -7fl^ ^ti. S5ll<y-i-s. :^#£1ji, #71 He)] 03^ ^ 
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^*Rr 7>= ^>uzf <*#l£ E^-OJ^S. ui ^oj^o]] <g 

^>M-^ ^ ^°J^r ^ #71 #*1. 

*H8#*ll 

#7l 7>JE1 96^^ .-IR^S. #7l #*1. 

10] 

#71 SpiJ^ Efo]^^ 160^<a# ^-^^ *Kr #7l #*i. 

#71 Sfv+sl ^o] 840^03^. s^o S ^ #71 #*1. 

1 3^*8- 12] 

^115%H1 &<H*1, #7l ^H#S^-, 

: #71 ^fl^>Xl ^ ^#o} Al^^lAi #71 ^ ^7l7l- SLILQ 

^.#71'^^ ^71^1 #^ol ^ 511^ °fl ^l«ll't^t^ #7.1 ^ 
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o} X\Q *H #7l &n ^7) 7} ^ * #71 ^ ^7}$) ^ 9&q<$*\ #71 
Al^-2l£^ ^ S^O S ^ #71 #*1. 

13] 

tfl^ *1^& ^#^i# ^-s^M"^^^ <^-§-^]i^ ^ai^<h1 91°]^, 

#7l ^>J1, #7l ^Ha]Ji<>|1 o}^ #7l 

sw-a- *Kr #7[ . 

^1113^1 9l°l*\, .#71 ^fl^ ^ ^#£r, 

#71 ufl ^5ll°J^: ^^>7l ^*fl ^tllSH^l^ 7>J= ^3 *Hr 

#71 
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15] 

>)U41H1 91°]*], 7>= ^hS", 

[^^J- 16] 

*lll3^1 SH^-I, ^"71 i^^l ^H^ls^r, 

^ ^71 ^ ^71^ #^ol ^ efl^S. ^o}^dll c^fl ^tg^^ # 7 ] ^ 
3 ^ofl ^"71 ^7l7> £r€ ^ #>1 ^#71^1 ^ <^ ^ 6fl A} ^7} 

-^o) Al?|S]£^ S.^10.iS. S>t± ^-7] 

17] 

#^7l# -f-Sfl -^«H #7l ^lM"* 4«fl ^^>7l ^t!: NB- 

TDD ^^cf^^^ ol^AlAl^^oi ^Al^oil &<H>M, 

^T^JI*} ^ nfl ^^^^71^^ ^fl^Kr ^7fl^l ^ 

- ^ ^ A]JL# ^ °-S- ^ , $ A] Jr ofl ^ ^-71 
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18] 

[^^19] 

#7] ^-S-ir ^JM^Hr 840^1- ^ *>*1^ 16^<>J# ^ #7l 

20] 

#7} nfl =^.^Pi ^7fl^ ^ti. = ^031-3. , #7] a^h ^eflo]^- ^2. 

•^*Hf- 7>JEL ^#3)- ^^f ^oj^ ^-7] ^*jf$ <3 

"^3tt ^VM-^ bH3 ^H3-°5. *Hr #71 
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[^^8- 21] 

^]20%H1 $X°\*\, 

^7) 7}^. ^-7^ 96^ <y # ^SLS. S}^ ^-7] ^ . 
22] 

^7) q^f& Spg^ E^^g: 160^ <5>^ ^"71 « 0 >^. 

[^T^ 23] 

,v ^-7] <5Kf<>l ^ 840^ ^ # ^ .^fe ;^7). « 0 >^ . , ,, 

I^hMJ" 24] 

^7} ^7fl^l ^ Al^^oflA^ ^-71 #^7l7|- 

■4- ^7) ^7]4) ^ elite VM"^. oj^ ^^j-O.^ ^-7} 

^ ^ ^-7] : 7> ^ ^-71 >47H ^ <a<sH>H .>8-7l 
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25] 

#7] nlH^f 4UlS^ ^^11- #3*}ir ^3 ^7]^-, 

^ ^^^S.^. *}3L, ^7} ^ ^7§*}^6\) o^fj ?mz\]0) °- 

49^ «H 4 He|<yt ^*Kr ^1- # *RHl7fl ^ Bf«y 

A]ZI^^7ll- if-*h8r a^o £ 5}^ -8-71 ^1. 

[^^J- 26] 

; .. ^7i^ ^rM^n -^M^ ^m ^^ -4^.^ 
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#7l ;?1§MH ^ig-g- ^- *n<£-§r ^M3*Rr #*j= T%<£ # *RHl7ti 

^ #7l HJ-U. 

27] 

i^o] oVEfluH- *Sfl ^AlS]^ #J:# ^ 7fl<^ A-ls. tf-E #*fl ^-S 

*}3i, #7l ^-a^ ^##JL^ ^ £el|°J #^3. ^slsM^ *1je.<*)1- ^15:^1 o}*fl 
^3^H« ^^fe #^7l<^ ^#*H 

#71 ^7is.^-E^ ^ ^§*i# ^ *i^*m #3*Hr ^l^^, 

#7l ^7lS.^-E^ ^ ^^^fif #7l o]^ ^ 

3*1# ^JlS. 5>Jl, #7l ^ ^ 7>^*H <q*fl #71 ^#*K 

# ; ^*)«- ^#*Hr #3 ^7lSl-; ^ 

^q-o] ^ola>Al7ll- ^^sj-"^ ^7^^<^j ^p-H].^ ^^^^^1 

7l#S^-E^ c ^i3JsL *>ui; #71 

#^ ^ ^ #7i^#«- #3*ih .71*1^.3. ^#si£^ 
*i=Li%7\ik s.^-^ ^c-g. ^ #7i . 
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28] 

nl = <^l- AlJrofl o^^fl ^*f|<H# ^^Kr U cHHl 91°]*], 
^7) v}^^- Al^^Ei ^ 

^-71 ^1^ ^ *1<£*H ^ t^*Rr 4-^, 

^*1<4 ^ 7>^H 2}Sfl ^^Rr 
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[51 1] 



Radio frame (ID ms) 



"TT 



. GP 

96 chips 



Data symbols 


Midamble 


Data symbols 








Time slot 











[51 21 



1 Radio frame (1 0 ms) 


h — — — i 










«- — ■• — ——. — — ■> — — ► 

Sub-frame (5 ms) 


— ' ! ; — ► 

Sub-frame (5 ms) 



[51 3] 



Sub-frame (5ms) 



DwPTS UpPTS 
(96 chips) (160 chips) 

i i 










: ► 


TsO 








Ts1 


Ts2 


Ts3 


. Ts4 


Ts5 


Ts6 



GP (96 chips) 
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[51 4] 

Traffic time slot 



4 p. 


Data symbols 
352 chips 


Miclamble 
144 chips 


Data symbols 
352 chips t 



GP 16 chips 



5] 

, DwPTS 



r 


1 


GP (32 chips) 


SYNC (64 chips) 



[51 6] 

UpPTS 



t — , ■. — , -. — — — — . : „ ; . . .. — • • 


SYNC 1 (128 chips) 


GP (32 chips) 
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15L 7] 



O 

92- 
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[51 8] 
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[51 9] 
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[5L 12] 




13a] 



1020000067558 



ANT 1 



ANT 2 



Sub-frame (5ms) 


Sub-frame (5ms) 














mi ii 


1Z5 micro sec 






[ 




1Z5 micro sec 









IS. 13b] 



ANT I 



Sub-frame (5ms) 


Sub-frame (5ms) 










_li 


II! 1 


n _ _zz_ .J 



ANT 2 


i 1 


1 II i 




875 micro sec 









i Li-L 



13c] 



ANT 1 

mj2 CM 



| Sub-frame (5ms) 


Sub-frame (5ms) 


r , ; , •. j 











L__u 



825 micro sec 
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[£ 14bl 
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16] 
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£ 17] 



1 






^ Haia i°i ens- ^sr 

4-613^ ^1X1 m(i) 





31013 4=d 3f s:H£¥EI S^EIfe 
^Sxl m(i)§i OlSeKH 



Me! 




1020000067558 



15- 19] 
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ISl 20] 



1 






¥ i2f 0-1)21 SH& 
^§xl m(i)2f m(i-1) 





^§x| m(i)2l m(i-1)S „ioC^ 
OlSohOI 4=^2^ ^3X1 p(i) 



4,Aiaa p(i)i§ OlSoKH 



1 




a^mOi ggOII 2JSH S^^IOi^ 
<yS°l TSTD »» 



XO\C 




jctZ 



No 


i=i+1 




> — — ► 
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IS- 21] 

Power Control Signaling 




ULTPC 
Command 



Threshold 



[J£ 22] 



-«|gol|' ecu 



"liiUEh wb+wi=D, 



jO 

x5 
ixi 

T5 

5 
D" 
CD 

cr 



.5 
-12 

-12.5 
-13 

-13.5 
-14 





x%":y:::Vf:^w^Xv: : :-: : :w:yx¥A 


'•xv-'xyA'.w. 




Xv&x*>:&&:*:^ 


•:-:-Xx> : - : A : x¥:Wx:xyx¥: : : : : : : x : : : > .¥:% 

X%'>XwXwKvKw-%*X'X*:>C'>X*X"!'.» 

rXox*x-:-:*>x*x*x*x*x-!-x-XvX-: 


*x*x-x-x*x x * 
x$Sx : &£& 


^x : :;X;::XvX;:-:-: : >: : X:X ; >x : : : : : : 

.v.v.v.vWvXvIv.'.v.v.v.v 

x;::: ; :::5;i>:;xi>x : x : :;x ; :;x^ 


::": : :*: : :<*>: : :*>x : : : >: : :w 




Hi 

■x-x*x-:;X;X} 


!x^^x^:^xfex 

W:*x*>x*x*x : :W 

%>::::¥:::VxVx^^:<>;x'x 

x$x$i¥^x:x$xSJx:5S; 

x¥x¥x¥x¥:*xVx¥:*x*x-: 




mmmmmmmm 


^x^&S 

•KOKvXi'X-:- 


¥X-X*X •X'X'X<*X-X*X , X*X , X 


;■: : : : : : : : :-x-x-x-> Ao A*x : x*x*x : :"x"x-tf ^ H;i 

>I »S X S*5 & vX»X*X*X<»X«X«M;X ivl w! %■ X j 


X? xi* A%v%%-::X^$-X>;X'X>^wfey>; 


3x%&&? 
Sx^SSxS 

xX;Xf.->Kg5: 


^•Sx : x£ : : : :$x^ 






•aSK^X C vlvX; 








x : s;§:^ 


n%.>:v>k-:.:-:->x«x-:«>x*:-X':'X*: 


D 0.2 


0.4. ... 0.6 

Wo/(w 0 +W)) 




0.8 1 
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[£ 23] 




68-68 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



